Transcription factor dynamics.
Gene expression is a fundamental process that is highly conserved from humans to bacteria. The first step in gene expression, transcription, is performed by structurally conserved DNA-dependent RNA polymerases (RNAPs), which results in the synthesis of an RNA molecule from a DNA template. In bacteria, a single species of RNAP is responsible for transcribing both stable RNA (i.e. t- and rRNA) and protein-encoding genes (i.e. mRNA), unlike eukaryotic systems, which use three distinct RNAP species to transcribe the different gene classes (RNAP I transcribes most rRNA, RNAP II transcribes mRNA, and RNAP III transcribes tRNA and 5S rRNA). The versatility of bacterial RNAP is dependent on both dynamic interactions with co-factors and the coding sequence of the template DNA, which allows RNAP to respond appropriately to the transcriptional needs of the cell. Although the majority of the research on gene expression has focused on the initiation stage, regulation of the elongation phase is essential for cell viability and represents an important topic for study. The elongation factors that associate with RNAP are unique and highly conserved among prokaryotes, making disruption of their interactions a potentially important target for antibiotic development. One of the most significant advances in molecular biology over the last decade has been the use of green fluorescent protein (GFP) and its spectral variants to observe the subcellular localization of proteins in live intact cells. This review discusses transcription dynamics with respect to RNAP and its associated transcription elongation factors in the two best-studied prokaryotes, Escherichia coli and Bacillus subtilis.